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Method and Apparatus for Controlling Power Division in a Travelling-wave 
Antenna 

The present invention relates to a method, according to the preamble of Claim 1, for 
controlling power division in a travelling-wave antenna. 

The invention also relates to an apparatus for controlling power division in a travelling- 
wave antenna. 

The invention is intended to permit a desired form of amplitude distribution when 
feeding the transmission line of a travelling-wave antenna alternately from each end, in 
order to turn the lobe of the antenna to two different positions. 

The prior art and its drawbacks 

In a travelling-wave antenna, power is distributed to the radiating antenna elements 
along a serial line (Figure 1), in which the phase of the signal going to the antenna 
elements (1, 2, 3, and 4) from one end (a) depends on the lengths of the parts of the 
transmission line and the amplitude on the division ratios of the connection points. If the 
transmission-line parts are of a length that is exactly the wavelength, the phase 
difference between the antenna elements will be zero, and the lobe of the antenna will be 
aligned perpendicular to the plane of the antenna elements. 

If the length of the parts of the transmission line differs from the wavelength, there will 
be an equal phase difference between all the antenna elements, and the lobe of the 
antenna will turn away from the perpendicular position. If the transmission line is fed 
from the other end (b), the said phase difference will have the opposite sign, and the lobe 
will turn to the other side of the perpendicular position. Thus, the lobe of the antenna 
array can be turned to two positions, by using a suitable switch to change the direction of 
travel of the signal. 

If the transmission line is fed from only one end a, the division ratios of the line can be 
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dimensioned to give the antenna elements the desired amplitude distribution. If a 
transmission line designed in this way is fed from the other end b, the division ratios will 
no longer be the previous ones, while the characteristics of the lobe created will not be 
those desired. If the division ratios are to remain identical when the line is fed from both 
ends, a constant division ratio must be applied in the divisions of all the antenna 
elements, 1, 2, 3, and 4, which will result in the exponential diminution of the amplitude 
distribution. The side-lobe level of the antenna array will then increase. 

The invention is intended to eliminate the defects of the state of the art disclosed above 
and for this purpose create an entirely new type of method and apparatus for controlling 
the power division of a travelling-wave antenna. By means of the solution according to 
the invention, the lobe of a travelling-wave antenna can be turned to two directions using 
a transmission line fed from different ends, so that the drawbacks described above are 
mostly avoided. 

The invention is based on using two parallel transmission lines, the divisions of one of 
which being shorter than the nominal wavelength and those of the other being longer 
than the nominal wavelength by the same amount, dividing the signal s being fed into 
two parts, one of which is directed to one of the two said transmission lines a and the 
other is directed to the opposite end d of the other line, so that the signals travel in 
opposite directions in the lines. In that case, the signals will be in the same phase at the 
corresponding divisions in the transmission lines. The same-phase signals diverging 
from points corresponding to the position of the divisions of the transmission lines are 
summed and directed to the antenna elements 1, 2, 3, and 4. 

More specifically, the method according to the invention is characterized by what is 
stated in the characterizing portion of Claim 1. 

The apparatus according to the invention is, in turn, characterized by what is stated in 
the characterizing portion of Claim 3. 



Considerable advantages are gained with the aid of the invention. 



- The amplitude distribution is identical in both positions of the antenna lobe. 

- Altering the division ratio allows the amplitude distribution to be optimized, in order to 
achieve the desired characteristics of the lobe. 

In the following, the invention is examined with the aid of examples and with reference 
to the accompanying drawings. 

Figure 1 shows a schematic diagram of the feed line of a travelling-wave antenna 
according to the prior art. 

Figure 2 shows a schematic diagram of a dual-travel-wave feed line according to the 
invention. 

Figure 3 shows graphically the amplitude distribution of the transmission lines, when 
using a constant division. 

Thus, in the solution according to the invention, operation is as follows: 

1. ) In the solution, two parallel transmission lines are used, the divisions e of one being 
shorter than the nominal wavelength and the divisions f of the other being longer by the 
same amount than the nominal wavelength (Figure 2). Thus, when the signal travels in 
the lines, in the same direction, the phase-differences arising in the divisions will be 
opposite. 

The power-division ratios of the transmission lines are typically at least approximately 
identical. 

2. ) The signal s being fed is divided into two parts, one of which is directed to the end a 
of the transmission line a-b and the other to the opposite end d of the other line c-d, so 
that the signals travel in opposite directions in the lines. In that case, the signals will be 
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in the same phase at the corresponding divisions. 

3.) The same-phase signals diverging from the corresponding points at the locations of 
the divisions of the transmission lines are summed in a summing unit 5 and directed to 
the antenna elements 1, 2, 3, and 4. Thus, when using constant power-division ratios, the 
amplitude distribution of both lines will be identically exponentially diminishing (Figure 
3). Due to the summing that takes place in the summing amplifier 5 preceding the 
antenna elements 1, 2, 3, and 4, the final amplitude distribution is symmetrical. If it is 
wished to reduce the side-lobe level of the antenna array, the signals from the divisions 
1, 4 at the ends of the transmission line are directed to the centre of the antenna array 
and from the divisions 2, 3 in the centre to the outer ends of the array (Figure 3), as the 
amplitude of the signal is greatest at the divisions at the ends. The final amplitude 
distribution can be controlled by altering the division ratio of the divisions. 

4.) If it is wished to alter the direction of the lobe, the transmission lines are altered to 
feed from the point b and c, in which case the signals will travel in a different direction, 
though the mutual phase-differences will remain the same at the points 1, 2, 3, and 4. In 
practice, this change in feed takes place with the aid of a switch, which is not shown. 
Because the amplitude distribution is symmetrical, it will remain identical in both 
positions of the antenna lobe, when the direction of travel of the signal is altered. If it is 
wished to reduce the side-lobe level of the antenna array, the signals from the divisions 
1, 4 at the ends of the transmission line are directed to the centre of the antenna array 
and from the divisions in the centre to the outer ends of the array, because the amplitude 
of the signal is greatest at the divisions at the ends. The final amplitude division can be 
controlled by altering the ratio of the divisions. 



